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ABSTRACT

An air filter system for filtering solid particles from air,
characterized by a plurality of flexible filter tubes hav-
ing walls permeable to air and impermeable to solid
particles, and mechanical means for shaking the filter
tubes to dislodge any deposited solid particles from the
tubes which means comprises a vibrating structure.

4 Claims, 4 Drawing Figures
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FILTER SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an air filter system for envi-
ronmental control.

2. Description of the Prior Art

Environmental control of air to eliminate or mini-
mize the existance of pollutants, such as noxious mate-
rials, 1s necessary. Various means for achieving pollu-
tion control of both air and water are known and in use.
Because of the magnitude of types of pollutants in-
curred by manufacturing processes many different de-
vices are necessary and depend upon the physical and-
for chemical properties of the pollutant material. One
of the more predominate types of pollutants is fine
powder or dust that emanates from many manufactur-

ing plants which should be eliminated from an atmo-
sphere.

SUMMARY OF THE INVENTION

It has been found that in accordance with this inven-
tion that an air filter system is available for filtering
solid particles from air which system comprises a hous-
Ing enclosing a compartment, a chamber, and a recep-
tacle, a partition in the housing separating the compart-
ment and chamber, a wall in the housing separating the
chamber and the receptacle, the partition and wall
having corresponding openings, a flexible filter tube
extending through the chamber between each pair of
corresponding openings in the partition and in the wall,
the housing having an ambient air inlet and an exhaust
air outlet communicating with the chamber, air inlet
means for conducting a mixture of air and particles into
the compartment, and shaking means for shaking the
filter tubes to dislodge any deposited solid particles
from the filter tubes and comprising a vibrating struc-
ture and rigid members extending mediately between
the vibrating structure and the filter tubes.

The advantage of the device of this invention is that
very small air polluting particles having sizes of from
0.3 to 20 microns may be filtered from ambient air and
the material may be reclaimed for reuse.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagrammatic side view of the air filtering
system of this invention;

FIG. 2 is a diagrammatic front view of the air filter
system;

FIG. 3 is a perspective view of the filter bag house,
and

FIG. 4 is a fragmentary vertical sectional view of FIG.
3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIG. 1 the powder filtering system of this invention
is shown schematically and it consists of workplace
generally indicated at 5, a spray booth or vent 7, a bag
house 9, and an exhaust fan 11. The workplace 5 com-
prises any area where air polluting powder 1s ditfused
or disseminated into the surrounding atmosphere as a
result of the application of the powder to a workpiece.
For example, in FIG. 1 an electric motor 13 is mounted
on a cart 15 and is covered with a coating of a thermo-
setting resin 17, such as a phenolic resin, which 1is
sprayed onto the motor housing in a conventional man-

10

15

20

25

30

35

40

45

50

35

2

ner, such as by a hand manipulated nozzle 19, on the
end of a hose (not shown) leading from a source of the
powdered resin. During the spraying process the pow-
der particles, having a size of from about 0.3 to 20
microns disseminates into the surrounding ambient air
in undesirable quantities. For that reason the spraying
process is conducted near the spray booth 7, whereby
the powder-laden air is sucked as indicated by arrows
21 into the spray booth.

The booth 7 (FIG. 2) preferably consists of two sides
and the outer face includes a plurality of rectangular
filters 23 which are detachably mounted in place. As
the powder-laden air passes through the filters 23, it
enters a plenum chamber with the booth from where it
is drawn into a manifold conduit 25 and thence to a
collecting conduit 27. One side or the other of the
spray booth may be used as desired by the provision of
an adjustable baffle (not shown) in the manifold con-
duit 25 near the collecting conduit 27 in a conventional
manner. The powder-laden air 21 then moves into the
bag house 9 where the powder 17 is filtered from the
air and the filtered air 29 proceeds through a conduit
31 to the exhaust fan and thence through an outlet 33
to the atmosphere.

As shown more particularly in FIG. 3, the bag house
9 is a box-like structure having outer walls 35, 37. A
partition 39 extends horizontally across the upper por-
tion of the structure to provide an upper compartment
41. Likewise, a wall 43 extends across the lower por-
tion of the housing to provide a receptacle 45. A filter
chamber 47 is disposed between the compartment 41
and the receptacle 45. The partition 39 and the wall 43
are each provided with a plurality of spaced openings
49 and 51, respectively. Each opening 49 1n the parti-
tion 39 is aligned with a corresponding opening 51 in
the wall 43. Corresponding openings 49, 51 are prefer-
ably vertically aligned. A filter tube 53 extends be-
tween each pair of corresponding openings 49, 51 and
is secured to the partition 39 and wall 51 in the air tight
manner. The filter tubes 53 are flexible members and
preferably consist of a woven fabric through which the
air may pass, but which are sufficiently small to prevent
the passage of powder particles. The powder-laden air
21 enters the upper compartment 41, passes down-
wardly through the several tubes 53 from where it
passes outwardly through the walls leaving the powder
particles deposited on the mner surface of the filter
tubes. From the filter chamber 47 the air moves
through the conduit 31 to the exhaust fan and then into
the atmosphere.

As the powdered resin 17 accumulates on the surface
of the filter tubes 33 it is ultimately desirable to shake
the tubes in order to maintain the filter characteristics
of the tubes. For that purpose, shaking means 55 (FIG.
3) are provided which comprise a rectangular frame 57
within the outer walls 35, 37 and surrounding the sev-
eral filter tubes S3. The shaking means 55 also includes
a plurality of spaced rods 59 extending between oppo-

~site sides of the frame 57. The number of rods 59 is
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comparable to the number of rows of filter bags 53.
Each rod 59 extends along the other side of a row of

filter bags 53 and is attached thereto by a tab 61.

As shown in FIG. 4 each tab 61 has upper and lower
end portions which are sewn or stiched to the outer
surface of each filter tube 53 and the intermediate

portion of each tab is looped around the corresponding
rod 59. Thus, each filter tube 53 is attached to a rod 59.

Moreover, since opposite ends of each rod 59 are se-
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cured to opposite sides of the frame 57, the rods and |

the frame are supported in place by the several filter
tubes 53. The shaking means 55 also includes an eccen-
tric wheel 63 having a peripheral gear which is driven
by a chain 65 by a motor 67. The eccentric wheel 63 is
mounted in place on the housing by a mounting mem-

ber 69. A link 71 extends between the eccentric wheel
63 and the frame 57 so that when the eccentric wheel

rotates the frame vibrates horizontally back and forth,

" as indicated by the arrow 73, thereby shaking the flexi-
ble filter tubes §3 to cause the accumulated powdered
resin 17 (FIG. 4) to be dislodged from the filter tubes
and drop to the receptacle 45 where an access door 75
is provided for its periodic removal.

It is preferred that the exhaust system
when the shaking process is performed in order to
achieve maximum removal of the powdered resin. For

10

be turned off 15

maximum efficiency when the filtering system reaches

the point of saturation, the equipment is turned off and

the filter bags are shaken down. The powder 1s recov- 20

ered in the receptacle for reuse. Cleaning or shaking of

the bags normally occurs once or twice a month for

about 3 seconds depending upon the activity and use of

the exhaust system. By recycling the clean air into a
surrounding shop and not exhausting the air back into
the atmosphere outside of a shop heat may be saved
and thereby conserve energy as far as heating the shop
is concerned. . '

What is claimed is:

1. A powder filtering system for environmental con-
trol at a workplace vent where powdered particles are
diffused into ambient air, said system comprising suc-

tion means adjacent to the workplace for venting off
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any particle-laden ambient air from the workplace, the
suction means comprising an air filter structure includ-
ing a housing enclosing a compartment, a chamber, and
a receptacle, a partition in the housing and separating
the compartment and the chamber, a wall in the hous-
ing and separating the chamber and the receptacle, the
partition and the wall having corresponding openings,
air inlet means for introducing particle-laden air into
the compartment and exhaust air outlet means commu-
nicating with the chamber for removing filtered air
from the chamber, a conduit extending between the
workplace vent and the air inlet, the air filter also com-
prising flexible tubular filters extending between corre-
sponding openings in the partition and the wall, each
tubular filter being composed of flexible material,
means for shaking the tubular filter to dislodge depos-
ited powder particles from the walls of the tubular filter
and into the receptacle, the shaking means comprising
a vibrating structure, a rigid frame within the chamber
and around the tubular filters, and spaced rods extend-
ing across the frame and between the filters, and each
tubular filter being separately attached to one of the
spaced rods. |

2. The powder filter system of claim 1 in which the
tubular filter is a woven fabric.

3. The powder filter system of claim 1 in which the
compartment is above the chamber and the receptacle
is below the chamber.

4. The powder filtering system of claim 3 in which the |
tubular filter extends substantially vertically between

the compartment and the receptacle.
x % ¥ Xk ¥
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